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FOREWORD 


The U . S .  Env i ronmen ta l  P r o t e c t i o n  Agency i s  cha rged  by  Congress w i t h  
p r o t e c t i n g  t h e  N a t i o n ' s  l a n d .  a i r ,  and wa te r  r e s o u r c e s .  Under a  mandate o f  
n a t i o n a l  e n v i r o n m e n t a l  l a w s ,  t h e  Agency s t r i v e s  t o  f o r m u l a t e  and imp lemen t  
a c t i o n s  l e a d i n g  t o  a  c o m p a t i b l e  b a l a n c e  between human a c t i v i t i e s  and t h e  
a b i l i t y  o f  n a t u r a l  systems t o  s u p p o r t  and n u r t u r e  l i f e .  To meet t h i s  mandate. 
EPA's r e s e a r c h  program i s  p r o v i d i n g  d a t a  and t e c h n i c a l  s u p p o r t  f o r  s o l v i n g  
e n v i r o n m e n t a l  p rob lems t o d a y  and b u i l d i n g  a  s c i e n c e  knowledge base necessa ry  
t o  manage o u r  e c o l o g i c a l  r e s o u r c e s  w i s e l y ,  u n d e r s t a n d  how p o l l u t a n t s  a f f e c t  
o u r  h e a l t h ,  and p r e v e n t  o r  reduce  env i ronmen ta l  r i s k s  i n  t h e  f u t u r e .  

The N a t i o n a l  R i s k  Management Research L a b o r a t o r y  i s  t h e  Agency ' s  c e n t e r  f o r  
i n v e s t i g a t i o n  o f  t e c h n o l o g i c a l  and management approaches f o r  r e d u c i n g  r i s k s  
f r o m  t h r e a t s  t o  human h e a l t h  and t h e  env i ronmen t .  The f o c u s  o f  t h e  
L a b o r a t o r y ' s  r e s e a r c h  program i s  on methods f o r  t h e  p r e v e n t i o n  and c o n t r o l  of 
p o l l u t i o n  t o  a i r ,  l a n d ,  w a t e r ,  and s u b s u r f a c e  r e s o u r c e s ;  p r o t e c t i o n  o f  w a t e r  
q u a l i t y  i n  p u b l i c  w a t e r  sys tems;  r e m e d i a t i o n  o f  c o n t a m i n a t e d  s i t e s  and ground 
w a t e r ;  and p r e v e n t i o n  and c o n t r o l  o f  i n d o o r  a i r  p o l l u t i o n .  The g o a l  o f  t h i s  
r e s e a r c h  e f f o r t  i s  t o  c a t a l y z e  development and i m p l e m e n t a t i o n  o f  i n n o v a t i v e ,  
c o s t - e f f e c t i v e  e n v i r o n m e n t a l  t e c h n o l o g i e s ;  d e v e l o p  s c i e n t i f i c  and e n g i n e e r i n g  
i n f o r m a t i o n  needed by EPA t o  s u p p o r t  r e g u l a t o r y  and p o l i c y  d e c i s i o n s ;  and 
p r o v i d e  t e c h n i c a l  s u p p o r t  and i n f o r m a t i o n  t r a n s f e r  t o  e n s u r e  e f f e c t i v e  
i m p l e m e n t a t i o n  o f  e n v i r o n m e n t a l  r e g u l a t i o n s  and s t r a t e g i e s .  

T h i s  p u b l i c a t i o n  has been produced as p a r t  o f  t h e  L a b o r a t o r y ' s  s t r a t e g i c  
l o n g - t e r m  r e s e a r c h  p l a n .  I t  i s  p u b l i s h e d  and made a v a i l a b l e  by  EPA'b O f f i c e  
o f  Research and Development t o  a s s i s t  t h e  u s e r  communi ty  and t o  l i n k  
r e s e a r c h e r s  w i t h  t h e i r  c l i e n t s .  

E.  ~ i m o f h y  Oppel t ,  D i r e c t o r  
N a t i o n a l  R i s k  Management Research L a b o r a t o r y  

i i i  



ABSTRACT 


T h i s  r e p o r t  d e s c r i b e s  a p p l i c a t i o n s  o f  s t o r a g e  f a c i  1  it i e s  i n  w e t - w e i t h e r  f l o w  
management and p r e s e n t s  s t e p - b y - s t e p  p rocedures  f o r  t h e  a n a l y s i s  and d e s i g n  o f  
s t o r a g e - t r e a t m e n t  f a c i l i t i e s .  R e t e n t i o n ,  d e t e n t i o n ,  and sed imen ta t i . on  s t o r a g e  
a r e  c l a s s i f i e d  and d e s c r i b e d ,  I n t e r n a t i o n a l  as w e l l  as n a t i o n a l  s t a t e - o f - t h e -
a r t  p r o j e c t s  a r e  d i s c u s s e d .  

R e t e n t i o n  s t o r a g e  f a c i l i t i e s  c a p t u r e  and d i s p o s e  o f  s t o r m w a t e r  r u n o f f  t h r o u g h  
i n f i l t r a t i o n ,  p e r c o l a t i o n ,  and e v a p o r a t i o n .  D e t e n t i o n  s t o r a g e  i s  t empora ry  
s t o r a g e  f o r  s t o r m w a t e r  r u n o f f  o r  combined sewer o v e r f l o w .  S t o r e d  f l o w s  a r e  
s u b s e q u e n t l y  r e t u r n e d  t o  t h e  sewerage system a t  a reduced r a t e  o f  f l o w  when 
downstream c a p a c i t y  i s  a v a i l a b l e ,  o r  t h e  f l o w s  a r e  d i s c h a r g e d  t o  t h e  r e c e i v i n g  
w a t e r  w i t h  o r  w i t h o u t  f u r t h e r  t r e a t m e n t ,  S e d i m e n t a t i o n  s t o r a g e  a l t e r s  t h e  
was tewa te r  s t ream by g r a v i t y  s e p a r a t i o n ,  The s t o r m w a t e r  r u n o f f  and combined 
sewer o v e r f l o w  must  be c h a r a c t e r i z e d  t o  e s t i m a t e  t h e  e f f i c i e n c y  o f  any 
s e d i m e n t a t i o n  b a s i n .  

The d e t a i l e d  d e s i g n  methodo logy  o f  t h e  s t o r a g e  a n d / o r  s e d i m e n t a t i o n  f a c i l i t y  
p r e s e n t e d  i n  t h i s  r e p o r t  i n c l u d e s :  i d e n t i f y i n g  f u n c t i o n a l  r e q u i r e m e n t s ;  
i d e n t i f y i n g  s i t e  c o n s t r a i n t s ;  e s t a b l i s h i n g  b a s i s  o f  d e s i g n :  s e l e c t i n g  s t o r a g e  
a n d / o r  t r e a t m e n t  o p t i o n ;  and c o n d u c t i n g  a c o s t  a n a l y s i s .  
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